Comparison of beef liver and Penicillium vitale catalases.
The structures of Penicillium vitale and beef liver catalase have been determined to atomic resolution. Both catalases are tetrameric proteins with deeply buried heme groups. The amino acid sequence of beef liver catalase is known and contains (at least) 506 amino acid residues. Although the sequence of P. vitale catalase has not yet been determined chemically, 670 residues have been built into the 2 A resolution electron density map and have been given tentative assignments. A large portion of each catalase molecule (91% of residues in beef liver catalase and 68% of residues in P. vitale catalase) shows structural homology. The root-mean-square deviation between 458 equivalenced C alpha atoms is 1.17 A. The dissimilar parts include a small fragment of the N-terminal arm and an additional "flavodoxin-like" domain at the carboxy end of the polypeptide chain of P. vitale catalase. In contrast, beef liver catalase contains one bound NADP molecule per subunit in a position equivalent to the chain region, leading to the flavodoxin-like domain, of P. vitale catalase. The position and orientation of the buried heme group in the two catalases, relative to the mutually perpendicular molecular dyad axes, are identical within experimental error. A mostly hydrophobic channel leads to the buried heme group. The surface opening to the channel differs due to the different disposition of the amino-terminal arm and the presence of the additional flavodoxin-like domain in P. vitale catalase. Possible functional implications of these comparisons are discussed.